Systemic pyruvate administration markedly reduces neuronal death and cognitive impairment in a rat model of Alzheimer's disease.
Alzheimer's disease (AD) is a major neurodegenerative disease of old age, characterized by progressive cognitive impairment, dementia and atrophy of the central nervous system. Amyloid-β (Aβ) oligomers are derived from proteolytic cleavage of amyloid precursor protein (APP) and recognized as the primary neurotoxic agents in AD. Pyruvate has a protective effect against Aβ oligomer-induced neuronal cell death and inhibition of long-term potentiation (LTP) in hippocampal slice cultures, leading us to investigate the effect of systemic pyruvate administration in an intracerebroventricular Aβ oligomer infusion model. We found that sodium pyruvate (500 mg/kg, intraperitoneally) improved neuron survival and sustained improvement in cognitive function as assessed by the Morris water maze. Pyuvate prevented the Aβ oligomer-induced inhibition of LTP and protein phosphatase 2A (PP2A) activation. Pyruvate suppressed the Aβ oligomer-induced poly[adenosine diphosphate (ADP) ribose] polymerase-1 (PARP-1) activity and ameliorated Aβ oligomer-induced decrease of NAD(+) level. Moreover, pyuvate, but not lactate, decreased reactive oxygen species (ROS) accumulation in hippocampus of Aβ1-42 oligomer-injection rat model. These results suggest that systemic pyruvate administration could significantly ameliorate Aβ oligomer-induced spatial learning and memory impairment by the improvement of neuron survival and prevention of LTP inhibition, and the beneficial effect of pyruvate could be linked, at least in part, to the elimination of ROS accumulation, prevention of PP2A activation, amelioration of NAD(+) level and suppression of PARP-1 activity.